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INTRODUCTION

Thermal noise is caused by random thermal excitations that result in positional fluctuations of the
cantilever, thereby setting a lower limit on the force resolution in AFM measurements. However
thermal noise, can also be utilized for measurement purposes.

From the modification of the thermal motion of the cantilever due to the tip-surface interaction
forces it is possible to reconstruct the interaction potential and obtain information on various kind of
surface forces.

In this work we will use three different approaches to exploit the information contained in the
cantilever thermal motion and measure the force gradients near a surface a) measure the
frequency shift of the flexural modes b) measure the Boltzmann distribution of the tip position
Brownian motion c) measure the thermal mean-square displacement of the tip position [1].

TIP-SAMPLE INTERACTION IN AIR

The jump to contact observed typically in NC-AFM under ambient conditions is not due to van der
Waals forces, but is explained as a two-step process: first, when the tip is at a distance of about 2-3
nm, a liquid meniscus forms between tip and sample , and afterward, this meniscus pulls the tip
onto the sample so that a mechanical contact between both is formed. It has been shown that this

process depends on the relative humidity [12].

The distance dependence as well as the magnitude of the frequency shift observed in our
experiments is in good agreement with a van der Waals interaction between tip and sample.

On the other hand, the reduction of the Q-factor has an extremely sharp distance dependence so
that the underlying dissipation mechanism is very local, probably due to some interaction of the

very end of the tip with the surface.
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